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3BOJIK)U,Hfl <DOPM rEPMA<PPO#HTH3MA 
CYCLOPHYLLIDEA (CESTODA). 

2. MOP<DO<DyHKU,HOHAJIbHbIE IIPHHHHbl B03HHKH0BEHHB 
EJEIIHEH C nPOTOrHHHHECKHM PA3BHTHEM 
nojiOBoro AnnAPATA 

© B. ryjiaeB 

PlCCJieaOBaHbl M 0 p(j) 06 H 0 JI 0 rHHeCKHe npHHHHbl B03HMKH0BeHM5I npOTOrMHMHeCKHX (J)OpM 
Anoplocephalidae (Cyclophyllidea) rpbnyHOB. YMeHbiueHMe nncjia HJieHHKOB b ctpo6h- 
jie npoTorHHHHecKHX aHornioue^ajina ( Anoplocephaloides , Paranoplocephaloides) no cpaB- 
HeHHio c poziCTBeHHbiMH nojiHMepHbiMM BM^aMH TaKCOHa ( Paranoplocephala ) no3BOjra- 
eT npezinojioxaiTb, mo npoTornHHH CBH3aHa c btopmhhoh 0JiHr0MepH3auneH CTpodnjibi 
b (J)HjioreHe3e 3 tmx necroa. SxojiorHHecKOH npnnnHOH oi6opa Ha MajiOHJieHMKOBOCTb 
CTpodnjibi, oneBMtfHO, nocjiyxcnjia ocipan KOHKypeHnnn Mexmy KpynHbiMM nojiHMep- 
HbiMH uecTO^aMH, mo npnBejio k noHBJieHMio MejiKMx aHonjioue^ajina, JiOKajiM3yiomHX- 
ca b 3a^HeH nacTM tohkoh khuikm ( Paranoplocephaloides ) h b cjienoft KHniKe rpbi3y- 
hob ( Anoplocephaloides ). riepexo# k npoTornHHH conpoBoxcaaeTcn 3aMe,zmeHHeM TeMnoB 
ctpo6hjihuhh, aKcejiepauHeH pa3BMTHH nojiOBoro annapaia m coMaTHHecxoro Mop(})o- 
reHe3a nponroTirm. Bjiaroziapn donee paHHeMy no oTHomeHMio k Mop(J>oreHe3y ceMeH- 
HMKOB (J)OpMMpOBaHMK) flHHHHKa M MaTKH, MaTOHHbie HJieHMKM GOJIbUie BpeMeHM pa3- 
BMBaiOTCH b CTpodnjie. TeM caMbiM npoTeporaHnn — oamh m 3 yHMBepcajibHbix Mexa- 
hh3mob npozuieHHfl 3M6pnoreHe3a reKcaKaHTOB bo btopmhho ojinroMepHon CTpodnjie 
uenHen. 


y Cyclophyllidea c npOTOTHHHHecKHM ranoM pa3BHTHn nonoBbix opraHOB 
xeHCKne roHa^bi b npornoTTH^ax cJ)opMHpyiOTcn h (^yHKUHOHHpyiOT paHbrne ce- 
MeHHHKOB. npOTorHHHHecKHe nenHH H3BecTHbi cpe^H Anoplocephalidae (Cnac- 
ckhh, 1951; ryjmeB, 1996), Schistotaeniidae h Progynotaeniidae (Pbdkhkob, Toji- 
KaneBa, 1981; ryjineB, 1989). ripHneM Mopc})OJiorHn hx ctpo6hji He MeHee pa3HO- 
o6pa3Ha, neM y npoTaH^pnMecKHX npe^CTaBHTejien OTpn^a (coo6meHHe 1). Ecjih 
npOTorHHHHecKHe Anoplocephalidae coxpaHHJin uHppoBarHHajibHbiH aTHpyM, 
THnwHHbie xeHCKHe nonoBbie npoTOKH h hmciot yHHJiaTepajibHbie nonoBbie ot- 
BepcTHH, to y aHajiorHHHbix Schistotaeniidae HeT hh to to, hh ^pyroro: bmccto 
HHX HMeeTCH BTOpHHHblH 06 mHH BaTHHaJIbHblH npOTOK, npOXOZWmHH B^OJIb 
CTpo6Hjibi (PbDKHKOB, TojucaneBa, 1981; ryjineB, 1992). y Progynotaeniidae HeT 

HH KOnyjIHTHBHOM, HH npOBO/OHUeH HaCTH BaTHHbl. OneBH^HO, HTO npOTOTHHH- 
neCKHe (J)OpMbI B03HHKaiOT B KaX^OH H3 3THX (J)HJIOreHeTHHeCKHX BeTBeH nen- 
HeH He3aBHCHMO. 
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MopficupyuKUtiiOHajibHaH opeanu3ai^uM 
npomoeuHunecKux i^enueu 


OrpoGHJibi npoTorHHHHecKHX Anoplocephalidae o6pa30BaHbi HeMHoronnc- 
JieHHblMH nonepeHHO BbITflHyTbIMH HJieHHKaMH, B KOTOpbIX pa3BHBaeTCH 60 JIb- 
inoe hhcjio reKcaKaHTOB. B CTpobnjie Anoplocephaloides dentata (Galli-Valerio, 
1905) okojio 50 nporjioTTHZi, y Hokkaidocephala apodemi (Iwaki, Tenora, Abe, 
Oku, Kamiya, 1994) — 115—120 (Tenora, Ganzorig, Koubkova, Kamaya, 1999), 
y Paranoplocephaloides schachmatovae Gulyaev, 1996 — jx o 140 (TyjineB, 1996). 
IlojiOBbie nopbi y npOTOrHHHHeCKHX Anoplocephalidae ojiHOCTopoHHHe (A. den¬ 
tata , H. apodemi) hjih nepejiyiOTCfl rpynnaMH (P. schachmatovae). MyxccKHe h 
xceHCKHe roHa^bi, a TaKxce KonyjiHTHBHbiii annapaT b HJieHHKax 3aKJia,zibiBaK)TCfl 
oziHOBpeMeHHO, ho TeMnbi hx Mop4>oreHe3a pa3JiHHHbi. riepBan MopcjjocjjyHK- 
UHOHajibHan 30Ha ctpoGhjim o6pa30BaHa HJieHHKaMH, b kotophx ccjjopMHpoBa- 
Hbi TOJibKO xeHCKHe nojiOBbie npoTOKH — BarHHa h ceMHnpneMHHK. MyxccKHe 
h xceHCKHe roHa^bi b hhx, paBHO xa k h MyxccKOM KonyjiHTHBHbiH annapaT, Ha- 
xozihtch Ha pa3Hbix CTa^niix Mop(J)oreHe3a. ripHneM hhhhhk, KaK n MaTKa, cjjop- 
MHpyiOTCH paHbiue ceMeHHHKOB, no3TOMy BTopon b CTpoGnjie npoTorHHnne- 
ckhx aHonjiouecjjajiHji jiHcjjcjjepeHUHpyeTCfl xceHCKan MopcjjocjjyHKUHOHajibHan 
30Ha (pnc. 1, 7). B 3tom 4>parMeHTe, cocTonmeM H3 3—5 hjichhkob, npoHcxo- 
JW t onjio^OTBopeHne HHueKjieTOK, yMeHbmeHne pa3MepoB HHHHHKa h xcejiTO- 
HHHKa, 3aKaHHHBaiomeec5i nx nojmon pe3op6unen. OeprajibHbie xceHCKne HJie- 
hhkh OTOejieHbi ot 30Hbi cnepMaToreHe3a (<J)yHKUHOHajibHO MyxccKHX hjichhkob) 
HJieHHKaMH C pa3BHBaiOmHMHCH MaTKOH H CeMCHHHKaMH. FloOTOMy n0JI0B03pe- 
Jibie MyxccKHe hjichhkh, KpoMe MyxccKHX nojiOBbix opraHOB, coaepxcaT TaKxce h 
pa3BHBaiomyK)CH MaTKy (pnc. 1, 2 ). CeMeHHHKH cfiyHKUHOHHpyiOT b 6ojiee npo- 
THXCeHHOH 30He CTpoGHJIbl, HeM HHHHHK. TaKHM o6pa30M, y npOTOrHHHHeCKHX 
aHonjiouecjiajiHji b CTpobnjie OTcyrcTByiOT repMacfipojiHTHbie hjichhkh, cojiep- 
xcamne ojiHOBpeMeHHo (JiyHKUHOHHpyiomHe hhhhhk h ceMeHHHKH. KonyjiHUHH 
3thx uenHen 3K3oraMHan, npnneM KonyjinpyiomHe hjichhkh, a TeM caMbiM (Jjh- 
3HOJiorHHecKH 6ojiee CTapbie MyxccKne hjichhkh, HaxojiHmnecH b 3aaHen nac™ 
CTpobHJIbl, KOnyjIHpyiOT C pa3BHBaK)mHMHCH XCeHCKHMH npOTJIOTTHJiaMH TOH xce 
CTpoGnjibi. 

CtpoGhjih npOTOrHHHHeCKHX Schistotaeniidae TaKxce Me3o- h ojinroMepHbi. 
B CTpobHJie Tatria gulyaevi Vasileva, Gibson, Bray, 2003 Bcero 16 nporjiOTTHji 
(TyjineB, 1989; Vasileva et al., 2003a) (pnc. 2, 5—7); y T. minor Kowalewski, 
1904 — 30—32 (TyjineB, 1989); y Joyeuxilepis acanthorhyncha (Wedl, 1855) — 
£0 45; y Paraschistotaenia mathevossianae Okorokov, 1956 — okojio 50. HecMOT- 

pfl Ha pejiyKUHK) KOnyJIHTHBHOH HaCTH BarHHbl H BTOpHHHOe B03HHKHOBeHHe 
b 4>MJioreHe3e uiHCTOTeHHHji obmero BarHHajibHoro npoTOKa, obycjiOBJieHHoro 
nepexojiOM k TpaBMaTHHecKOH KonyjinuHH (TyjmeB, 1992), Mopcj)oreHe3 hx no- 
JIOBOH CHCTeMbI npOTCKaeT HJieHTHHHO OnHCaHHOMy Bbirne y npOTOrHHHHeCKHX 
aHonjiouecjjajmji (pnc. 1, 7, 2 ). 3K3oraMHaa KonyjinuHH y hhx, 3a HCKJiiOHeHHeM 
T. gulyaevi , yHHKajibHa: Mexcay co6oh KonyjinpyiOT hjichhkh c pa3BHBaiomeHCH 
MaTKOH, COXpaHHBlUHe K 3TOMy BpeMeHH TOJibKO MyXCCKOH KOnyjIHTHBHblH anna¬ 
paT, 3anojiHeHHbiH cnepMOH h o6ijuhh BarHHajibHbiH npoTOK. Flocjie KonyjinuHH 
cnepMa nepeHOCHTCH no BarHHajibHOMy npoTOKy b nepezunoio nacTb CTpobHJibi 
K pa3BHBaiOmHMCH H (jjepTHJIbHbIM XCeHCKHM HJieHHKBM. FlpHHeM JiaHHblH CnO- 
co6 KonyjinuHH h oceMeHeHHH xcchckhx nporjiOTTHjr ojiHHaKOB KaK y oyrepMa- 
4>pojiHTHbix, TaK h npOTOrHHHHeCKHX (JjopM Schistotaeniidae. FlpHHeM ohh Bejiyr 
ce6n, KaK GnnapeHTajibHbie, pa3jiejibHonojibie nepBH, coxpaHHH npn otom rep- 
Ma^pojiHTHyio opraHH3auHio. B ejiynae ejjHHHHHoro 3apaxceHHH jie(|)HHHTHBHoro 
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Phc. 1. Mop{})o;iorHfl nojiOB 03 pejibix hjichhkob npoTorHHHHecKHx h ayrepMarJjpofluTHbix Cyclo- 

phyllidea. 

/ — xeHCKHft HJieHHK Paranoplocephabides schachmatovae , 2 — MyxcKoft MJieHHK P> schachmatovae, 3 — noJioBo- 
3pe^biH repMatJjpoaHTHUH HJieHHK Paranoplocephala omphalodes. 

Fig. 1. Morphology of mature proglottides of the protogynous and euhermaphroditic Cyclophyllidea. 

xo3HHHa (noraHKH) CTpo6njia 3 tmx uecToa ocTaeTca Heonjio/ioTBopeHHOH, h b ee 
TepMHHajibHbix HJieHMicax MaTKa He pa3BHBaeTC«. 

npoTorMHHHecKHe cTpo6njibi Bcex 6e3 HCKJiiOHeHMH npe^cTaBHTejieM ceM. Pro- 
gynotaeniidae Me30MepHbi hjih ojinroMepHbi h coctoot H3 20—70 mjichmkob. TaK, 
cTpo6HJia Leptotaenia ischnorhyncha (Luhe, 1898) coctoht m3 19—20 nonepe^Ho 

BbITHHyTbIX HJieHHKOB, B MaTKe KOTOpbIX pa3BHBaeTCH OHeHb 6ojibiuoe MHCJIO 
rexcaKaHTOB (Nikolov et al., 2004). B nepBbix HjieHHKax CTpo6HJibi ecTb pa3BH- 
Baiomneca hhhhhk, MezinaHHbiH ceMHnpneMHHK h 6ypca unppyca (pnc. 2, 4). 
B /jecflTOM HjieHHKe cTpo6HJibi hhhhhk 3aMemaeTca MaTKoft. XapaKTepHbi pe3- 
KHe MOptJ)OJTOrHMeCKHe pa3JIMHHfl MOKfly pa3BHBatOmHMHCH H 3peJlbIMH MaTOM- 
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Phc. 2. 3yrepMa(j)poiiHTHbie ( 1 ) h npoTornHM4ecKne ( 2—7) Cyclophyllidea. 

/ — Paranoplocephala omphalodes , 2 — Paranoplocephaloides schachmatovae , 3 — Anoplocephaloides sp., 4 — Lepto- 
taenia ischnorhyncha , 5 — Tatria gulyaevi, 6 — MyaccKOH hjichhk 7! gulyaevi\ 7 — aceHCKMH mjichhk T. gulyaevi. 

Fig. 2. Euhermaphroditic (/) and protogynous (2—7) Cyclophyllidea. 
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HbIMH HJieHHKaMH. 3ia OCOSeHHOCTb MOp(})OJIOrHH npn HaJIHHHH B CTpoSHJie 
3peJIbIX HJieHHKOB CO C(J)OpMHpOBaHHbIMM TeKCaKaHTaMH, nO-BH#HMOMy, CBH#e- 
TejibCTByeT o HeBbicoKnx TeMnax o6pa30BaHna h MopcJ)oreHe3a hobmx hjichhkob. 
CeMeHHHKH 3aKJia^bIBaiOTCH B (J)epTHJIbHbIX XeHCKHX HJieHHKaX. OopMHpOBa- 
Hue 6 ypcbi nnppyca h 3aBepmeHne cnepMaToreHe3a npnyponeHbi k 3a#HHM njie- 
HHKaM CTpo 6 njibi (pnc. 2, 4). J\jm npornHOTeHHH# xapaKTepHa nojiHan pe#yK- 
UHH KOnyjIHTHBHOH HaCTH BaTHHbl. n03T0My B nepBbIX pa3BHBaK)LUHXCH HJieHH- 
Kax Haxo/IHTCH TOJIbKO (J)OpMHpyK)mHeCH HHHHHK H 6 ypca unppyca. KonyjIHUHH 
3thx nenHeii, KaK h y mncTOTeHHH#, jih6o TpaBMaTHHecKan (nnppyc o#Hoii 
H3 KonyjinpyiomHx necTO# bbo#htc*i nepe3 TeryMeHT b npeoBapnajibHbiii ceMH- 
npHeMHHK), JIH 60 UHppyC BBO#HTCfl BO BTOpHHHblii XCHCKHH KOnyjIHTHBHblH 
opraH ( Leptotaenia ). 3aKjia#Ka ceMeHHHKOB nponcxo#HT Ha no3#Hnx CTannnx 
ooreHe3a b ^kchckhx njieHHKax hjih b nepBOM MaranHOM njieHHKe. Mop(J)oreHe3 
MyxcKoro KonyjiHTHBHoro annapaTa 3aBepuiaeTCH oneHb no3#HO, nocjie pe3op6- 
UHH CeMeHHHKOB B HJieHHKaX 3a#HeH Mac™ CTpo 6 HJIbI (pnc. 2, 4). 

TaKHM o6pa30M, y Cyclophyllidea cymecTByeT 2 rana npoTorHHHnecKoii op- 
raHH3auHH CTpoSnjibi (Gulyaev, 2001). 1-ii, CBoiicTBeHHbiii Anoplocephalidae h 
Schistotaeniidae, xapaKTepH3yeTca o#HOBpeMeHHoii 3aKjia#Koii MyxcKnx h xeH- 
ckhx roHa#. MyxccKOH h xcchckhh KonyjiHTHBHbie annapaTbi 3aKjia#biBaiOTCH 
o^HOBpeMeHHO c roHa^aMH, o#HaKO xeHCKne KonyjniTHBHbie opraHbi (J)opMH- 
pyiOTCH paHbiue MyxcKoro KonyjiHTHBHoro annapaTa. Ilpn 2-m mne npoTorn- 
hhh, xapaKTepHOM jyin Progynotaeniidae, 3aKjia#Ka ceMeHHMKOB nponcxo#HT Ha 
no3#Hnx CTa^HHx pa3BHTHH xcchckhx nporjiorra# hjih nocjie pe30p6unn HHHHH- 
Ka b MaTOHHbix nporjioTTM^ax. ripnneM onepexcaiomee pa3Bnrae xchckhx roHa# 
conpoBoxcnaeTca nojmoii pe^yKunen KonyjiHTMBHon uacra BarnHbi. 

HecMOTpn Ha CTOJib cymecTBeHHbie pa3JiHHHH b MopcJiojiorHH nojxoBoro anna¬ 
paTa UenHHM C npOTOrMHMHeCKHM TnnOM pa3BHTHH YOH3.JX CBOMCTBeHeH pm 06 - 
mux nepT. Bo-nepBbix, CTpodnjibi 3thx necTO# 6 ojiee ojinroMepHbi, neM po#CT- 
BeHHbie mm 3yrepMa(J)poaHTHbie hjih (J)yHKunoHajibHo npoTanupHnecKHe necTO#bi. 
Bo-BTopbix, nx od'be^MHHeT onepexaioinee oceMeHeHne nponioTTH# c pa3BHBaio- 
mHMCH HHHHHKOM. B-TpeTbHX, #JIfl HHX XapaKTepHO pa3#ejieHHe 30HbI KOnyjIH- 
unn Ha o 6 oco 6 jieHHbie 30Hbi xchckhx h MyxccKnx KonyjinpyiomHx nponioTTH#. 
B CTpoSnjie othx necra# MyxccKne KonyjinpyioinHe nponioTTH#bi pacnojioxceHbi 
Bcer#a 3a 30hom cnepMaToreHe3a. OneBH#HO, o 6 mne MopcJjojiorHnecKne nepTbi 
npoTOTHHHHecKHx nenHeii c(J)opMnpoBajincb He cjiynaiiHO, a no# BjiHHHneM 06 - 
mnx Mop(J)o 6 nojiorHHecKHx npnnnH, cnocoOcTBOBaBUinx aKcejiepaunn MopcJ)o- 
reHe3a xchckhx nojiOBbix opraHOB nponioTTH# b npoueeee nx CTaHOBJieHHH. 


IlpuHUHbi eo3HUKHoeenun npomoeunuu i^enneu 

npoToraHHHecKHe uenHM xapaKTepn3yiOTCH pa3Hoo6pa3HbiMH cnocodaMH 
KonyjiHunn. Cpe#n hhx ecTb KaK (J)opMbi, enoeodHbie k 3K3oraMnn BHyTpn o#- 
hoh CTpoSnjibi (Anoplocephalidae), TaK w o6jinraTHO 6nnapeHTajibHbie (J)opMbi 
jih6o c KopnoraMHon, onepexaiomew KonyjiHunen CTpoSnji (Progynotaeniidae), 
jih6o c «repoHToraMHoii» KonyjiHuneh MaTonHbix nporjioTTn# (Schistotaeniidae). 
nooTOMy nepexo# k 3K3oraMHon KonyjiHunn He MOxeT 6biTb npnHHHon bo3hhk- 
HOBeHHH npoTorHHHHecKoro Tnna pa3BHTHH nojioBon cncTeMbi nenHeii. 3 to no- 
3BOJineT HCKjnoHHTb KaKoe-jin6o (J)opMOo6pa3yiomee BJinHHne toh hjih hhoh 
(J)O pMbI KonyjIHUHH npn ee B03HHKH0BeHHH. 

YHHKaJIbHyiO B03M0XH0CTb #JIH BbIHBJieHHH OKOJIOTHHeCKHX yCJIOBHH H MOp- 
(J)0(J)yHKnHOHajibHbix npe#nocbuiOK B03HHKH0BeHHH npoTOTHHHH nenHeii npe#- 
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CTaBJinioT uecTO/ibi po,aoB Paranoplocephala Luhe, 1910, Paranoplocephaloides 
Gulyaev, 1996 h Anoplocephaloides Baer, 1927 (Anoplocephalidae), napa3HTH- 
pyiomne y nojieBOK (Rodentia: Arvicolinae) Y ojiapKTHKH. P, omphalodes (Her¬ 
mann, 1783) — KpynHbie nojiHMepHbie (,ao 500 nporjiOTTH# b CTpodnjie) aHO- 
njiouec^ajm^bi, jiOKajiH3yiomHecH b cpe/iHeM oxaejie TOHKoro KHiiieMHHKa rpbi- 
3yHOB (pnc. 1, 3\ 2, 1 ). ^BJIMHCb (J)yHKUHOHaJIbHO npOTaH^pHHeCKHMH (J)OpMaMH, 
OHH OTHOCHTCH K UeCTO^aM CO CMemaHHbIM THIIOM KOnyjIHUHH! OHM CnOCOdHbl 
KaK k dunapeHTajibHOH KonyjiHUHH, TaK h k 3K3oraMHH (})H3HOJiorHMecKH 6ojiee 
CTapbix nporjiOTTHZi c pa3BHBaioruHMHCH xcchckhmh b npe^ejiax o^hoh CTpodn- 
Jlbl. Cpe/IHHH HHTeHCHBHOCTb HHBa3HH OdjIHTaTHblX X03HCB 3THMH UeCTO^aMH He- 
BejiHKa — 1—2 napa3HTa. B otjihmhc ot P. omphalodes npoTorHHHnecKHe A. den- 
tata HMeiOT ojmroMepHyio CTpodnjiy H3 48—50 mjichhkob, b kotopoh 6ojiee 70 % 
mjichhkob coAepxcaT pa3BHBaiomyK)Cfl h 3pejiyio MaTKy (pnc. 2, 3). 3th uecTO- 
Jlhi jiOKajiH3yiOTCH b cjienoH khihkc h hmciot 6ojiee bmcokhh ypoBeHb hhtch- 
CHBHOCTH HHBa3HH ( 60 Jiee 10 3K3.) X03HCB. 

nocKOJibKy napa3HTHpOBaHHe uecTOji b cjienoH khihkc btophmho, ohcbm^ho, 
mto Anoplocephaloides npoH30injm ot KHineMHbix (J)opM aHoruiouec^ajnm, 6jih3- 
khx no Mop^ojiornn k Paranoplocephala. 3th uecTO^bi MopcJiojiorHHecKH oneHb 
6jih3kh, mto npexc jxe cjiyxomo ocHOBaHneM jijih od'bejiHHeHHfl npejiCTaBHTejien 
o6onx TaKCOHOB b paMKax ojxhoto pojxa (CnaccKHH, 1951). 3to jxaej ocHOBa- 
Hne TpaKTOBaTb Anoplocephaloides KaK rpynny uecTO jx, btophmho B03HHKmyio b 
npouecce jipodjieHHH 3KOJiorHHecKOH hhiiih aHuecTpajibHbix Anoplocephalidae. 
OjmroMepHOCTb ctpo6hji Anoplocephaloides , a 3th uecTOUbi hbjihiotch ojihhmh 
H3 caMbix MajiOHjieHMKOBbix aHonjioue(J)ajiH^, npn 3tom OKa3biBaeTCH He TOJib- 
ko ananTaunen k cymecTBOBaHHio b cjienoH KHiiiKe, ho h btophmho B03HHK- 
iiieM. 3to jx aeT ocHOBaHHe npennojioxcHTb, mto npoTorHHHM 3thx uecTOn CBH3a- 
Ha CO BTOpHMHbIM npOUeCCOM OJIHTOMepH3aUHH MHOrOMJieHHKOBbIX CTpodHJI HX 
npenKOB. 

SKOJIOrHMeCKOH npHMHHOH 3aHHTHH HOBOH HHIIIH HBJIfleTCfl OCTpaM BHyTpH- 
BHUOBan h MexcBHaoBafl KOHKypeHUHH Mexcuy KpynHbiMH KHineMHbiMH aHonjio- 
ue(J)ajiH/iaMH nojieBOK. EjiHHCTBeHHaH oco6b P. omphalodes , npoHHKman paHbine 
jipyrnx b KHiueMHHK rpbnyHa, no^aBjineT pa3BHrae ocoden, 3apa3HBiiiHx xo3hh- 
Ha no3HHee. B to xce BpeMH y Paranoplocephala spp. c MeHbineH, hqm y P. ompha¬ 
lodes , nojiHMepHOCTbio CTpodnjibi, HanpHMep, y P. blanchardi (Moniez, 1891), 
HMeiomen 6o;iee BbicoKyio cpe^Hioio HHTeHCHBHOCTb HHBa3HH (4—5 3K3.) nojie- 
bok, dojibinan MacTb ocodeii arperaunn ^ocraraeT 3pe;iocTH. HHTeHCHBHOCTb 
HHBa3HH A. dentata eme 6ojibine (6o;iee 10 3K3.), ho y Bcex ocoden ycneuiHO 3 a- 
BepmaeTCH 3M6pnoreHe3 reKcaKaHTOB. 

YMeHbineHHe CTeneHH nojiHMepHOCTH CTpodnjibi BJieMeT 3a codon nponop- 
UHOHajlbHOe na^eHHe HJIOJIOBHTOCTH npOTOTHHHMeCKHX Me30MepHbIX H OJIHTO- 
MepHbix aHonjioue(})ajiH£, ho HeraTHBHbie nocjiejiCTBHH oraro npouecca kom- 
neHcnpoBajiHCb yBejinneHneM mhcjichhocth hx nonyjmiiHH. llpn otom nponcxo- 
£ht He TOJibKO 3aMejmeHHe ctpo6hjihuhh, ho h ycKopeHHe Bcero OHToreHe3a 
nporjiOTTH#, KOTopoe 3aTpoHyjio KaK Mop(J)oreHe3 nojiOBoro annapaTa, TaK h 
Mop(J)oreHe3 coMaTHMecKHX CTpyKTyp MjieHHKa. Mop(J)OJiorHMecKHMH ^OKa3aTe- 
jibCTBaMH 3Toro cjiyxcaT cpaBHHTejibHO dbiCTpoe yBejinneHne mnpHHbi nporjiOT- 
TH,a, H3-3a Hero nepe^HHH KOHeu uecTO,a (Anoplocephaloides spp., Hokkaidoce- 
phala spp.) HMeeT (})opMy innpoKoro KJiHHa, h to, mto 3aKJia^Ka odmero nojiOBO- 
ro 3aMaTKa onepexcaeT HapyxcHoe MjieHeHHe CTpodnjibi. Mopc})oreHe3bi comm h 
xceHCKoro nojiOBoro annapaTa nporjiOTTH,a OKa3biBaiOTCH KOopziHHHpoBaHHbiMH, 
mto odecneMHBaeT (})0pM006pa30BaHHe KpynHoro HHMHHKa yxe b nepBbix mjichh- 
Kax CTpodHJIbl. 
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BTopHHHan anojiH3HH 3pejibix nporjiorrua npeuonpeuejiHJia BaxcHyio pojib 
TeMnoB hx OHToreHe3a b sbojiiouhh nojiOBoro annapaTa uenHen (TyjiHeB, 2002). 
Il03T0My H3MeHeHHe HHCJia HJieHHKOB CTpo6HJlbI B (|)HJ10reHe3e Toro HJIH HHOTO 
TaKCOHa TecHO KOopuHHHpoBaHO c TeMnaMH 3M6pnoreHe3a reKcaKaHTOB. Ho aK- 
cejiepaunH Mop(J)oreHe3a xcchckhx roHau npHBOUHT k TOMy, hto 30Ha (J)epTHJib- 
Hbix hjichhkob CMemaeTCH Bnepeu, 6jiarouapn neMy npouJineTcn nepnou 3M6pno- 
reHe3a reKcaKaHTOB b cocTaBe 6ojiee kopotkoh «KOHBeepHOH» ctpoGhjim, a ot- 
HOCHTeJlbHOe HHCJIO MaTOHHbIX HJieHHKOB B CTpo6HJie yBeJIHHHBaeTCH. Hmchho 
b 3tom, Ha Ham B3ni5i,a, 3aKJHOuaeTCH a^anTHBHOCTb 6ojiee bbicrporo C03peBa- 
HHH HHHHHKa y npOTOTHHHHeCKHX UeCTO^. 

noOTBepxc^eHHeM 3 thx npeucTaBJieHHH HBJineTCfl cymecTBOBaHHe cpeun Pa- 
ranoplocephala bhuob ( P. blanchardi ), 3aHHMaiomHX npoMexcyranHoe nojioxceHHe 
no HHCJiy hjichhkob b CTpo6HJie Mexcuy nojiHMepHOH (JiyHKUHOHajibHO npoTau- 
pHHecKOH P. omphalodes h Me30MepH0H npoTOTHHHHecKOH Paranoplocephaloides 
schachmatovae , napa3HTHpyK>meu b 3auHeM oxaejie tohkoh khuikh (pnc. 2, 2). 
CrpobHJia P. omphalodes , KaK yxce roBopHJiocb Bbirne, couepxtHT jxo 500 hjichh- 
kob. Y P. blanchardi hx Bcero 190—200, hhhhhk co3peBaeT paHbrne — b 78— 
83-m ujieHHKax CTpo6HJibi. Ho ecjiH b CTpo6HJie P. omphalodes okojto 50 % Ma- 
TOHHbix hjichhkob, to y P. blanchardi ohm cocTaBJiuiOT okojio 60 % ot obmero 
HHCJia hjichhkob CTpoOnjibi. KpoMe toto, Mexcuy othmh BHuaMH Ha6jno,aaiOT- 
Cfl 60 JlbUIHe pa3J!HHHH B npO^OJIXCHTeJlbHOCTH (J)yHKUMOHMpOBaHHH CeMeHHHKOB. 
y P. omphalodes ceMeHHHKH ObiCTpo pe3op6npyK)TCH b pa3BHBaiouj,HXCH MaTOH- 
Hbix HJieHHKax, Torua KaK y P. blanchardi ohh coxpaHHiOTCH b nocjieuHHx Ha 
3HaHHTeJlbHO OoJlbUieM OTpe3Ke CTpoOHJIbl. CTOJIb IHHpOKan MOp(}DO(}DyHKUHOHa- 
jibHan 30Ha cnepMaToreHe3a b CTpoOnjie P. blanchardi CBHueTejibCTByeT, Ha Ham 
B3nra,a, o tom, hto xceHCKHe roHaubi b npouecce yMeHbineHHH nojiHMepHOCTH 
CTpoOHJibi npeTepnejiH He3HauHTejibHyio aKcejiepauHio. Hhbimh cjioBaMH, iuh- 
poKan 30Ha cnepMaToreHe3a b cTpoOnjie Tex hjih hhbix bhuob aHornioue^ajiua 
cnyxcHT CBH^eTejibCTBOM 6ojiee ycKopeHHoro Mop(J)oreHe3a HHHHHKa. 9 to aaeT 
ocHOBaHHe paccMaTpHBaTb TaKHe (JjopMbi aHonjioue(J)ajiHU b KanecTBe nepe- 
XOJIHblX K HaCTOHUIMM npOTOTHHHHeCKHM (JjOpMaM. A nOCKOJIbKy aKcejiepauHio 
b npouecce CTaHOBJieHHH Anoplocephaloides HcnbiTajiH nponiOTTHUbi b uejiOM, 
moxcho npeunojioxcHTb, hto npn btophhhoh 0JiHT0MepH3auHH CTpoOnjibi aKcejie- 
pauHH Mop(J)oreHe3a MyxccKHX h xchckhx roHau nponcxouHT c pa3HOH cko- 
pOCTbK). 

AHajiorHHHbiM nyTeM b npouecce btophhhoh 0JiHT0MepH3auHH ctpoGhjim, 
nO-BHUHMOMy, B03HHKJ1H TaKXCe npOTOTHHHHeCKHe BHUbI IHHCTOTeHHHU. IIpOTO- 
THHHHecKHe npeucTaBHTejin ceMencTBa — ojinroMepHbie uecTOUbi, b to BpeMH 
KaK (J)yHKUHOHajibHO npOTaHupHHecKHe npeucraBHTejiH ceMencTBa, HanpHMep, 
Joyeuxilepis fuhrmanni (Solomon, 1932) (Vasileva et al., 2003b) hmciot 6ojiee 
MHOTOHJieHHKOBbie (uo 90 nporJIOTTHU) CTpo6HJlbI. npouecc BTOPHHHOH OJ1HTO- 
MepH3auHH cTpoOnjibi b npouecce CTaHOBJieHHH 3 thx uecrau conpoBOxcuaeTcn 
He TOJibKO 3aMeuJieHHeM ctpoShjihuhh, ho h o6iuhm ycKOpeHHeM TeMnoB Mop- 
$oreHe3a nojiOBoro annapaTa nporjiOTTHu, o neM CBHueTejibCTByeT onepexcaio- 
man 3 aKJia,aKa nojiOBoro annapaTa no OTHomeHHio k HapyxcHOH cerMeHTaunn 
CTpobnjibi. npHHeM npn 3 tom aKcejiepauHH Mop(J)oreHe3a MyxccKHX h xcchckhx 
roHau npoHexouHT c pa3HOH CKopocTbio. 3a cneT 6o;iee paHHero C03peBaHHH 
HHHHHKa B npOTJlOTTHUaX, HaXOUHIUHXCH HenOCpeUCTBeHHO 3a CKOJieKCOM, Ma- 
TOHHbie HJieHHKH (^opMHpyiOTCH paHbme h 6ojibme BpeMeHH pa3BHBaiOTCH b ^o- 
CTaBe KOpOTKOH CTpo6HJlbI. 

B OTJiHHHe ot npoTOTHHHH 1 THna y nporHHOTeHHHu npouecc aKcejiepauHH 
Mop$oreHe3a xcchckhx roHau nponcxounT 6o;iee ObiCTpbiMH TeMnaMH, neM pa3- 
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BHTHe COMaTHHeCKHX CTpyKTyp HJieHHKa, B CBH3H C HQM 4)0pM006pa30BaHHe XeH- 
cicoro nojroBoro annapaTa npoHCxo^HT b orpaHHneHHOM o6T>eMe K>BeHHjibHbix 
HjreHHKOB (Progynotaeniidae). Bo3hhkhct CHTyauHH aHajiorHHHafl npoueccy cra- 

HOBJieHHH npOTaH^pHHeCKHX (J)OpM, C TOM pa3HMUeH, HTO H3-3a OTpaHHHeHHOCTH 
o6T>eMa Me^yjibi He^opa3BHTHe GyzteT McnbiTbiBaTb He xeHCKan, a MyxcKan no- 
JTOBan CHCTeMa. Ho nocKOJibKy aKcenepauMH Mopc|)oreHe3a nojroBoro annapaTa 
GyzjeT HaGjno^aTbCH y MajionjieHHKOBbix (J)opM, 3 to npHBe/teT k He^opa3BH- 
thk) He TOJibKO MyxcKHx roHa/t, ho m Bcero KonyjTHTHBHoro annapaTa b xeH- 
CKHX HJieHHKaX. B03M0XCH0, 3T0 HBJIHeTCH HaCTOHLUeH npHHHHOH pe,ayKUHH Ba- 

THHbi y Progynotaeniidae m Aniabiliidae. 

Bjiaro^apn npoToroHHM 0JTHr0Mepn3auMH CTpo6HJibi uenHen h TeMnbi 3 m 6- 
pnoreHe3a reKcaKaHTOB He npeTepneBaiOT pe3Knx M3MeHeHHM. TeM caMbiM, npo- 
TeporHHHH — yHHBepcajibHbiH MexaHM3M npozuieHHH 3M6pHoreHe3a reKcaicaH- 
TOB npn BTOpHHHOH OJTHrOMepH3aUMM CTpo6MJTbI MHOTOHJieHHKOBblX 3yrepMa- 
4)po,aHTHbix hjth npOTaH/tpHnecKHX uenHen. 

CHHXCeHHe HHTeHCHBHOCTH CTpo6HJTHUMM H TCMna OHTOTeHe3a npOTJTOT- 
th jx — yHHBepcajibHbiH cnoco6 yMeHbineHMH mioztOBHTOCTH CTpo6HJibi. ^aHHoe 
HanpaBJieHHe MoptJiojiorHHecKOH 3 bojik>uhh npn BH,aoo6pa30BaHHH uecTO# 3a- 
nycKaeTCH npn o6jiMraTHO bmcokom njiOTHOCTM uenHen y Bcex ocoGen nony- 
JlflUHH X03HHHa. K 3T0My HJTM (HTO 0£H0 H TO XCe) K BbICOKHM HH^eKCaM oGmJTHH 
b nonyjTHUHH xo3neB npHBcwrr jnoGbie M3MeHeHHH ycjiOBHM cymecTBOBaHHH b 
6HoreoueH03e, Bbi3biBaK>mne noBbimeHne njiOTHOCTM nonyjiHUMM npoMexyTon- 
Hbix m OKOHnaTejibHbix xo3neB h cooTBeTCTBeHHO yMeHbiiiaiomHe HeH36HpaTejib- 
Hyio TH6ejib CBoGo^HOXMBymnx n napa3MTnnecKMx paccejTHTejibHbix jimhmhok 
uecTO^. OtGop Ha CHHXceHne ujiojxobwtoctu npnBO^MT b (|)HjioreHe3e uenHen 
K 06pa30BaHMK) MaJIOHJieHHKOBbIX MeXCBOpCMHOHHbIX XCH3HeHHbIX (J)OpM. OjTHTO- 
MepHbie uenHM xapaKTepn3yiOTCH jimGo oneHb MezuieHHbiMH TeMnaMH ctpoGmjth- 
umm, jimGo npoTeporHHHen repMa^poOTTHoro nojroBoro annapaTa npornorrazt. 
TeM caMbiM, Bee CTpyKTypHbie TpaHCcfiopMaunn ctpoGhjim uenHeii TecHO CBH3a- 
Hbi c reTepoxpoHHbiMH nepecTpoMKaMM Mop(j3oreHe3a hjiohmkob m c H3MeHeHHH- 
mh TeMnoB 3M6pnoreHe3a reKcaKaHTOB. 

PaGoTa BbinojiHeHa npn 4)HHaHCOBOM no/mepxcKe Poccmhckoto (J)OH^a <$yH- 
ZjaMeHTajibHbix MCCjreAOBaHHH (npoeKT Nq 99-04-49974). 
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HHCTMTyT CHCTeMaTHKH h OKOJiorMM xcHBOTHbix CO PAH, TlocTynHJia 27 I 2005 

Hobocm6mpck 


THE EVOLUTION OF THE FORMS OF HERMAPHRODITISM 
IN CYCLOPHYLLIDEA (CESTODA). 

2. MORPHOFUNCTIONAL CAUSES OF THE FORMATION 
OF TAPEWORMS HAVING A PROTOGYNOUS TYPE 
OF THE GENITAL APPARATUS DEVELOPMENT 

V. D. Gulyaev 

Key words : Cestoda, Anoplocephalidae, protogyny, strobila oligomerization. 

SUMMARY 

Morpho-biological causes of the formation of protogynous forms of Anoplocephalidae 
(Cyclophyllidea) parasitizing rodents have been studied. The reduction in the number of 
segments in the strobila of anoplocephalideans ( Anoplocephaloides , Paranoplocephaloides ) 
in comparison with related polymeric species of the taxon ( Paranoplocephala) suggests 
that protogyny is resulted from the secondary oligomerization of strobila in the phylogene¬ 
sis of these cestodes. It is evident that the ecological cause of the selection for a small num¬ 
ber of segments in the strobila is a tough competition among large polymeric cestodes 
that results in the formation of small anoplocephalideans located in the back part of the 
small intestine ( Paranoplocephaloides ) and in the blind gut {Anoplocephaloides) of rodents. 
There is slowing down of strobilation rates, acceleration of genital apparatus development 
and somatic proglottid morphogenesis during the change into protogyny. Due to an earlier, 
regarding testicle morphogenesis, formation of the ovary and uterus, uterus segments are 
developing most of the time in the strobila. Thus, proterogyny is one of the universal me¬ 
chanisms to extend the terms of hexacanth embryogenesis in the second oligomeric strobila 
of tapeworms. 


251 



